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HDL 硬件语言深入的学习和研究，完成了 OFDM 水声通信系统详细的设计，运
用了自顶向下的 FPGA 设计方法，进行了 OFDM 水声通信系统发送部分和接收
部分的设计与 FPGA 实现。 
（2）利用 Altera 公司的 Quartus II 12.1 软件和 Verilog HDL 硬件语言完成了
1/2 卷积编码、交织、BPSK 调制、IFFT、循环前缀和加窗、内插、数字上变频
等发送端模块的设计与实现，以及进行了数字下变频、载波同步、抽取、去除循
环前缀、FFT、信道均衡、BPSK 解调、解交织以及 Viterbi 译码等接收端模块的
设计与实现。 
（3）运用 Modelsim 以及 Matlab 这两种仿真工具对设计的 OFDM 水声通信
系统完成了单元模块的仿真测试和系统仿真测试，并且把设计的 OFDM 水声通
信系统下载到 EP4CE55 系列 FPGA 硬件平台完成了系统测试。通过每个子模块
和整体系统的仿真验证了每个模块功能的正确性。 
（4）最后完成了水池实验以及海洋声信道中的测试，经过水池实验和海洋




































In recent years, the development of marine resources has intensified, the 
transmission of information between shore-based personnel with underwater platform 
and the diver becomes very important. For underwater acoustic channel, its multipath 
is severe, the available bandwidth is narrow, transmission of information underwater 
is often difficult. Therefore, in order to transfer command and other important 
information more reliable and faster, to build a reliable and stable underwater acoustic 
communication system is meaningful. 
In this paper, build an OFDM underwater acoustic communication system with 
FPGA hadware platform, which has anti-multipath suppression of narrowband 
interference, anti-frequency selective fading and can achieve asymmetric high-speed 
data transfer rate and so on. And further by incorporating speech synthesis and 
recognition technology to achieve the stability and reliability of underwater 
communication. 
The main contents of this paper are as follows: 
（1）In this paper ,we learn and research the underwater acoustic communication 
theory, basic principles and key technologies of OFDM and Verilog HDL hardware 
language in-depth, complete the design of OFDM underwater acoustic 
communication system, use of top-down FPGA design method, conduct the design 
and FPGA implementation of transmitting section and receiving secion of OFDM 
underwater acoustic communication system. 
（2）Use Altera's Quartus II 12.1 software and Verilog HDL finish the design and 
implementation of 1/2 convolution coding, interleaving, BPSK modulation, IFFT 
modulation, cyclic prefix and windowing, interpolation, digital up-conversion in 
transmit module as well as digital down-conversion, carrier synchronization, 
extraction, removal of the cyclic prefix, FFT demodulation, BPSK demodulation, 
de-interleaving and Viterbi decoding in receiver module. 
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underwater acoustic communication module to complete the unit testing and system 
simulation simulation test.And the design of OFDM underwater acoustic 
communication system is downloaded to EP4CE55 series FPGA hardware platform 
and complete the System test. Each sub-module and a simulation of the overall system 
to verify the correctness of each module functions. 
（4）Finally, complete the pool and ocean acoustic channel experimental test, 
after test pool and ocean experiments, at distances of 10 meters pool channel and 30 
meters marine channel, the transmission of voice and image error rate are zero,they 
can be entire correct to restore the original data and verify the reliability and 
performance of the system. 
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